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1020030036748 ^^ ^:^>: 2003/10/31 

[s^^eis] 0002 

[Xiie^XH 2003.06.09 

[^jai^si^wi G11C 

[sSSj S^Sij] Memory device having loff robust precharge control circuit 

and bitline preclnarge method 

[SSI ^^sJAh 

[M^eJSHl 1-1998-104271-3 
[PliieJl 

[^si oig^ 

[ CH £1 ei J 9-1998-000334-6 

[ S 1^ ^1 S ^ ^ ei S 1 2003-003435-0 
[Plijoii 

[qj£iei3H] 9-1998-000541-1 

a Si s] 2003-003437-4 

[^S2| S^s:>ll SONG.Tae Joong 

[^ei^^eisj 710421-1233819 

[o^eis] 445-973 

[^^1 sf^s EWQim ^mz\ mo&xi ^ss ^cii&s 306e 

1002s 

[^^1 KR 

(21) 
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1020030036748 ^Xh 2003/10/31 

20 3 29.000 S! 

[:'h<iihSS!Sl 4 S 4,000 S! 

[¥<y5!^§^l 0 a OS! 

[^A^S^S] 11 461.000 

[if:>1ll 494.000 

[g¥A1#] 1. fi^^AI- SA|l/H(£S)_ie 
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1020030036748 ^^ ^y^V: 2003/10/31 

3.^^ S.^ ^]B.E]-0]o] olo1]ol^Sl^ dl ^e)^ A]^ ^l<gAl7l 

n&lJl 7]]o]^^ ti}-^s:>Q^ ^^S*>^ 'elwlEl* ^L^tlri^f. «^1<H1 

S. ^^(loff) ^^<^1 ^Ji ulHel-'^sV wl^e^-'^s^ ^<a-^l-l- 3.7fl 
^>^* 3.7]] ^cf. 

£ 5 
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1020030036748 %^ 'U^}: 2003/10/31 

{Memory device having loff robust precharge control circuit and bit line precharge method} 
£ 1^ ^^^<y 4, <Hefloll- ^^^sV^ 

£ 2^ f^BflS] ^^lofl S^Sl^ s\S. ^o]o]zi^^ H-B^tfl^ :£^^li=l-. 

£ 3^ £ 2^ ^]S.^ ^^^]^ B)-olnj^ -i^^V^ 

£ 6^ £ 5^ ^]S.Sl ^3}- Ej-Olnj^ S^S^m-. 

£ 8^ £ 1^ wlJiK^lSAi ^5flo] DflSE^ Al§S|lol>a ^al-* ^^*>^ 

<9> ^ ^vt^ o. a>£^i n]is.e] ;^^]o]] ^ o.^. ^ ^i^^ ^^(loff)<Hl ^J-tb He^^V 
<io> v\]s.^ 71^21 Dl>Hm ^*J=<H] ^ >Hw. i^>olH.€-(Deep sub-micron) ^ 
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1020030036748 ^^ ^^}: 2003/10/31 

^•a-Cthreshold voltage: Vth) ^7]] 7}7^^r:^. ^oj-o] ^o};^]!^, € 

^^(loff) ^, ¥^ at!: ^7H>7fl ^tq-. ^oj-(Vth)<^l nl-^ Idsat ^^i^- loff ^ 

^Tfl^ lS.-^Ei ^ <y: ^ o;tt:f . 

<11> (Vgi-Vth) -Veb 

[^^^ 1] /rfs=^c ) 

<12> o^7lollA^, ^^^(function of the technology), VT^ ^S. ^<a-(thermal 

voltage, KT/q), l+(( e sr/ e ox)tox/D)^1.5 ^-^^ ^^=1^ -^^n^^li^. e sr^ 
-8-^^*, eox^ 7flo]H -tV^^^ -H-^^*. tox^ 7ilo]B ^3)-^^ ^^11-, ^e^^H ^11^ 
iqf-el^ ui a] (channel depletion width)* M-Ef^a^. 

<i3> £ 1^ 'g^^>7l ^l^s]^ T:11S.el ^ <Hsll<^l» M-B^-vfl^ £ 

igoicf, o]^ %2i^\^, AS.^ ^ ^efl<^lCl00)^ ^11 xfl^l ;^13 ^^-^ef^^CWLO. WLl, WL2. 
-)^ HlHs^-^(BL) ^ «lHe1-^(BLB)^ Jilx>^o]i v\]s.^ ^l-i-(102. 104, 106, -)<^] wfl 

3X^. ^^:^e^-"^l(WLO)ol '?l«^lol*s)o1 ;Hll t^lSBl >i(102)ol #^^^^c)-ji 
A'i^^, Al ^3.^ €(102)ofl 2fl^l£l<H tflolEil-ol HlH5l-<?l(BL)iq- ^JB. 

(BLB)^S. ^^^t:]-. ^^^S^ ^^1- ^2r>a^, Dflsel ^(102)^ ;^ll iL^(NA)<^l S.^ "1"^ 
^■^ ^'a-(VDD) Bfl'iol, ^5112 i^:E.(NB)ofl "0"-e1 ^d'y-CVSS) ell^ol ^i^sl^H SX^^ 

<14> ZL&l^. ;^li Ty\]s.^ ^i(102) t-HoiE^s-o] ulje a|.oi (bl)2|- tilHef<?l(BLB)AS ^W^l 
^I'H^Ccharge sharing)5li3>H tilHBl-<?l(BL)2|- alHel-^(BLB) A>olofl ;^<a-^V7> ^^^^tl-^f 
(evaluation). £ \<^^'\ , ^iBei-^CBL)^ ^-^ efl^t ^o.^, nelJi ^21 wlHe)-ol (blB) 
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1020030036748 %^ 'U^}- 2003/10/31 

<15> s. l<^Mf. ^12 ^ ^HlS ^^^sl-^l-CWLl, WL2)<^1 o!^^ ^#(104, 106)^ »]%^^ 

^(non-act i vat i on) i^o] hIHbI-^(BL) wlS.e]-^(BLB)3}- ^^S^l^l ^^cf. nfit-ll. 

^^^-(104, 106)^ ^ ^^(loff), ^ ¥^ ^^7> HlBel-^CBDoflAl -O"^ 
y^^^Jr^ ^]3.^ -i ^^^]^B\^a04, 106)^-^S ^e^l-cH alHel-'?I(BL)^ efl^o] 

^£7> -^^1^ l-A^^cf. 
<16> ^^S.B|-^#(WLO, WLl, WL2, "O^ ^^^^ S.^ o]^i]]:i^6\] -g-^^Vo^ 'el'Hl^^ll:^ 

tilEB].oi(BL)32l- tilHB]-^(BLB)^ Hel^M^l ^JlCPRE)*^] -§-^^}<^ ^-^ ^'a-(VDD)-^ 

<17> £ 2» ^S.^ ^ 1-^(100), S.^ Ti|sr:i(210), HB^ o^J^efl^ n]s 

^ s\S. ^ ^l^H ^^^5^(220), wlHH^-tl ^1-6^-^(230). n^Jl «^^^(240)S. ^ 

^^^^ ^4. ^4- c^^ci (210)^1- S.^ <H:E.5fli c]^^ 21^(220)^ ^^:Be|-^(WL0, -. WLn) 

o. olollol^Al^lirr ■^^<^1 ^<^^]-ZL, ^el^foVx] Al^(pRE)<^l -§-^^m WlHel-<il HS^^W^l 

sls.(230)^ «lHe1-^(BL) ^ -^Ja tilHe)-<?l(BLB)^ ^<y-(VDD) ell'SS. Hel^W^l^l^l^ 
^^6\] ^c^^cf. ^^^^(240)^ ^:^(SENSE)ofl -§-^*><^ ^^^V^V ^^^tl: 

Hl:S2}-*^l(BL)-4 ^^ti wlH2l-^(BLB)l- ^^1 f^^tt^. 
<18> £ 3^ £ 2£l sis cl-olo^zi^Sl -§-3)- H^-ol^j^ H^ol^. o1» ^S*>^. 

(a) i^^l (d) ^^ol aAls)<H SX^. (a) S.^ He)^l-o>;^l Ai^(pRE)ofl -g. 
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1020030036748 ^^ ^^>: 2003/10/31 

^t}o^ M]^s}o](Bl)s\- ti]H5l-<?l(BLB)ol ^<y-(VDD) eflt^ Hsl^M^l^E]^ 

^^o]^. (b) ^sl^M;^l ^5i(PRE)7l- 5.^ *>oiEil^^ ^ ^-l:^e1-<y(WL0) 

o] oioflol^£)7l o]^s1 (floating) ^^olcf. (c) ^:?]:^ ^^:^e|-^(WLO)ol S.^ ^H^fl 

^>7]- ii<H^lJl, -ffl^! •a^^loll: ^^(SENSE)7> sVoleflig^ <?l<^l<^ll-s)o1 alBefol (Bl)4 
«l:^e1-^(BLB)sl ^«a-x>l- 7^^] ^^*>^ ^^V<^14. (d) ^:?>^ Hel^V^^M ^J:(PRE)7l- 
silts, ^oil^ll-slol tilH5l-<?l(BL)3|- wlB2f<?l(BLB)* ^-^ ^'a-(VDD) ^MS. 

H ^^(Ioff)<^l <=g^# «l:<^> ^-^ ^^(VDD) efl'iS. Hel^>6>^]5l<H S^ig wl^el-^CBD^)- >^ 
ZL&I^S, (b) ^^32). ^o] ^ ^^(Ioff)<^l '^^J^^ ^:?V^ ^iTl^H 
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1020030036748 #^ <U7.}: 2003/10/31 

Bfl^^ 4^7flsi Dfls-e) -i-ir; ^-yi^]^ c1^^*><^ i^ael -i^-^ ^^^.e}- 

3.^^ ^-f ^ois«-Ei ^^^e^-oio] oiofloi^s)^ cil ^el^ Al:^oi ^o] 

^. ^^^M^]^^ ^^^}o}:<\ Aij^ofl -§-i^3rl-(s^ al:^ej-oi ^ tilSef<a^ 

HlHe]-^^ ^^^It'I^ ^13 H^^liBl» ^Hl^>Jl. m >113 B^^l^B]^ J£\3.^i 
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<26> n}^z\t}7]S.. S.^^}<^}^] ^1^ ^S.^ 1^^^^ ^^1-* 'a^^V^ i^<^> 

^ ^^(loff) ^*cl=# ^^1 ^Jl ^]^sJ^9l^ ^si-y-^V^ 3711 
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1020030036748 %^ <U^}- 2003/10/31 

<30> ^ ^x^3\- ^ ^r^2\ o]^ ^ ^ ^x^o^ ^AloJ] o^e>a^ ^^^^^ 

^1 ^^^i^ ^ ^^^^ <:^lA]ajol ^Ajc^ll. ^^t^^l-^ ^-^ ^ 71^1] 

^^H^ ^ 3E^<H1 ^]^]^ ^^tt ^'U^ -¥-^111- M-^'d'^. 

<32> £ 4^ ^ ^^$] 71]^^ ^^^>^ t^^m-. %S^>^, ^^^}o}^] ^^(PRE) ^ 

^ se^^l-^V^l ^:£(PRE)1- til#^^5)-Ai7lJi Hel;^]-o>^] <yoi]oi^ ^J:(PRE_EN)^ 
^1^<^1^^ ^J:(PRE)# Ir^jsl-^l^l^ «J-^ol ^^^cf. ^, ^^^}o}^] o]6\]o]^ x\ 

S(PRE_EN)# *?3^^>^ S1S.(410)<^1 ^m(AT) ^1^^ ^^f^}o\7] <^<^o]m. x] 

^(PRE_EN)7l- ^^^^cf. ^l<a^ ^e^^M^l •y^^loU: a1^(pre_EN)S!1- <yoilo]^ a1 

S(PRE_EN)^ 7llolH(420)^ ^^^i, Tlloje (420)0] <?lw1 (430)^ '^J^S] 

<H ^5]^>o>;^l >OJ:(PRE)S. ^>^5€cf. 
<33> H5l^l-o].xl Al^(PRE)oll -§-ia-^>^ ^2flo] pflS-e) ^1-^1 2)vfl H.Hl^l-<5]-^1 ^S.(230)^ 

<34> Ssl^W^l 2]S(230, -£ 2)^ He^^W^l a1^(pre)o11 -§-^^1-o^ tilH£l-<y (BD^if 

wmsl-^(BLB)^ ^-S ^^(VDD) s^l'iS Hel^l-<5>x] a]?]^ ^ ;*ll2 3i)s>i H^^I^b]-!- 
(232, 234):4 HE]^>o].^l a]^(pre)oi] -g-^^fcx] ti] e (bDoz}- «lHBi-^(BLB)# ^€ ^ 

^(VDD) efltS ^13 B^^liEl(236)# i^tlri^. 51^(230)^ 

HBl^l-<i>^l ^^(PRE)^ S.^ S-f ell^«^l -§-^^H «lBe|-«a(BL)5!}- ^^M. h] ebI-^(BLB)* 
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'20030036748 %^ <U7]-: 2003/10/31 

^<a-(VDD) efl^S 5.^^M:^]^]7]JL S.^ ^Vojefl^o^ ^^^}o].^] ^±(pm)^] ^tfl hIbb)-*?! 
(BL)2f wlH&l-^(BLB)2l ^^^}o}:z.] T^^ol^Aj^cf. 

(PRE_EN)oll -§-'^s^><^ \fl^ 7llolH(420)^ ^^j ^l-olefl^^ ^^S^Jl 

(PRE)^ S.^ s-f ^^5^1^. s.^ s-feM^ ^^^}<^M ^:i:(PRE)<^l -§-^s><:^ ulHe)- 
<y(BL)3il- wlHHi-<y(BLB)^ ^<a-(VDD) ^^^S. Hel^M^l^t^-. o] o] 
Ai^(PRE_EN)2l S^l ^Hell^S^ ^l^ofl^i 5]S.(410)^ ^m(AT) ^1 

•a ^, ^fl^ 7]lolH(420)^ S.^ S.-^^MS. ^^S^JL SS1^><>M ^JKPRE)^ s:} 

olefl^S ^A^^cf. s.^ Ai:^(pRE)oil -§-^sr>o^ S&1^]-<^M s\S.(230) 

S] 5X|2.>i :^^xl>iE-l*(232, 234, 236)0] ^^H5)o] H] Ee|-'?I(BL)2}- wlHe|-^(BLB)S] 

i3fls.e] ^^1(500)^ :£ 2«llAisq- ^o] v\]s.€\ c>leflo] ^5^(100), ^-f ti|st:-l (210) , <H 
^efli iq^T^ ^ ;*llcH ^^5-^(220). Sel^>o>^l «-(230) . zielJi 

H(240)l- if-^l-Jl. <^7]o\]x:}-7} ^7}^o^S. Hel^M^l ^]o] ^^^(510)^ xy\ S.^^^:]-. 
<38> HS^^M^I ^IcH 5|s.^(5io)^ t:!^^ S|S.(220)S.^Bl c]^^^ S-f 

o^^Efl^l-^ ^^*>^ in<i> 7llolB(512). ii<i> 7llolH(512)fi1 «a^*>^ ^11 "yal^ 

24-11 



1020030036748 #^ 'U:^}: 2003/10/31 

(514). m *awl£K514)^ #^4 S.^^}o}:;(\ o]6\]o]^ ^ J:(PRE_EN)1- ^^^s^m Tflols 
(516), ZL^JL 7flolH(516)S] ^^^]^ IL^n-'^}^] ^^(PRE)» ^^^5*^ ^12 91 

W 7llolH(512)^ ^3L^^ cH-^eil^*^ S.^ ^Hell^S-^ ^ojo)] -§-^srH S 
^1 efl^is] ^^5s><^ ^oflo]^ ^J:(PRE_EN)<^1 -S-^^V^ ^ 

3:(PRE)» ^5l^]-o>^l ^oflo]^ ^J:(PRE_EN)7> s.^ Hs1^1-o>^l 

^S(PRE)fe S.^ S-fefl^S. ^>«£1<H tilB2l-^(BL)2l- ^]E.^9l(BLB)-%: S.^^}o}^]^]^ 
^. E.^^}<^}^] ^<Hlc>llr ^:i:(PRE_EN)7> S^] 3r>ol efl'tol^ ^^^}c>}^] ^SLiPm^ S. 

z\ ^\o]z]]^s. w]:Ee^.oi(BL)uif ^1-^ wl:Ee^.oi(BLB)* E.^^}^}^] -^^^ u)/^1o1^a1 

^^J^H ^e^^V^W ^JKPRE)^ S3i s-fefl^^ ^^^sl^ tfl, o]^ ^qs.e)-<el#(WLO, 
WLn)ol ^<Hlc>ll:5£lxl ^o> HlB5l-<y (BL)3|- -^-JS. tilH5l-^(BLB)# S.^p^}<^}:^]^]f]7] 

^ 6^ S. 5^ ^]S.^ ^^IS] Hfolni^ ^^^*>^ <^1* %i-^^>^. :£ 3^ 

Efo]nj j:\.o]o]zl^s\. HjiE^H (b) ^^o] o.d^ ^ (a),(c), H^Jl (d) ^^-2.5. ^^^cf. 
(a) ^Ib^ S3] S-^efliiil H.el^>o>;<l ^:5.(PRE)«^1 -g-^B^><=^ wlHe|-^(BL)3l- alHej-^ 
(BLB)ol ^€ ^^(VDD) efl'iS ^el^><^l-^l€cf . (c) ^Zt-B: ^]^s}o](m.O)o] s.^ ^}o]^^s. 
o}o\]o]M.^ ^. ^]<=>]] -§-^^H He^^V^^M ^^(PRE)7> ^o]^]]^^ x:]^o]^s\jl, 9l<^]o] 

1-^ ^^^5l-«?l(WL0)oll >a c-HojE^oil 421- HlHe|-"?l(BL)3l- HlH5}^(BLB)-^ 

S. ^}o\^] M]<^^^o] HlHB^-^(BL)3l- alHel-^(BLB) A>oiofl ;5i<a-^>7> oi 
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1020030036748 #^ <^;^>: 2003/10/31 

oflo]^ Ai^(SENSE)o11 -§-^*>oi wlHe|-<y(BL)^ tilBef<y (BLB) ^\o]^ ^"a-^]-* ^A^] ^ 
^tlrc^-. (d) ^^^Hf<y(WL0)^l t:lA-flol^£]j7 5.^ ^-f ell'ts^ ^el^j-o};^] a1^(pre)oi1 

^l^^Hl^i^B] HlB2l-^(BL)2l- wlHel-^(BLB)ol a-^a-^^] :5i<g-^>7> ^^3*>^, S5^^K> 

^1 ^^(PRE)7> T^^flojlrS]^ Al^oflA^^ wlEe^-oi(BL)jJl- HlBHl-<y (BLB)^ ^^^>7l- r:-]^ 

HTll 'i'^I^T;]-. ojofl afs}-, tilH&|-<y(BL)4 tilH&l-<y(BLB)^ ^^y-^V^l- ^o]7^ oi 

^^(SENSE)^ -S-<?>ofl x.>^^ ^711 ^ ^ ojc^ 

<^1<=>11 tfl^H, -E 8^ ^Efls] pflfis^ 2)1: Aj^eflol^tl: 

(PRE)7l- T^^iloj^s]^ Al^o^jA-l wlE5^oi(BL)4 wl:Ee|.oi(BLB) AVojofl ;2i<y-^l-7l- ^<H^1^ 
cfl, -i ^^(loff) wlEe^.oi(BL)^ ^-fell^i ^o.^. ZLe)^ ^i-ja ^IH 

eftlCBLB)^ S.^ ^>ol3)l»i^o.s 7ltfls)^ ^'S-^^ ^'a-^ll'i^ ^cfl «j-^o.^ ^^I^cf. o] 
^. ^-iH-el-^CWDol ^<Hloll:£l^ Al^o.^-aEi Al;7]. ^]<g :^ «lHe)-^(BL)^ *H 

^s]Jl ^J-ti wlEs^.oi(BLB)^ S.^ S-f eflii ^o.^ ^^5]o1 ^^^cf. ^]^] 4 
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20030036748 ^^ "U^}: 2003/10/31 

tilBH}^(BLB)^ ^"a-^Vl- ^^1 ^^^m ^<=Hloll- ^^(SENSE)^ -g- 
o}-o]l ^.^J nf^ol ^o>;^l^ ^^1^* ^l^l^f. 

<44> ^ ^Al<^loil nl-el- ^^:^El-^(WL)^ ^<Hloll- ^o)] ^e^^]-o>>^l aij^pre)* i=1>Hlol#^l7l 

^^^S <a«fl ^S.7> A§7l^ $Z;^1'LV. ^ ^^(loff) ^^<H] ^ 

51 wlHsi-<y(BL)4 alHHl-<?l(BLB)^ 3.7]] 4^ Si^^^ 9X^. 

<45> ^ £^o1] :£Al^ ^ ^^1<^11- ^Jl^ O]^ <^]Al^Ol ^<H1 ^aZf^V 

l^. ^ ^o>o^ ^^Vo^ Xl-il^ 7]-^ ^V^l-^ <>]S.^^] ^ ^-^tt n ^^1<^17> 

7>^*|-i:|-^ o]^^ ^o]x:]., it^^A^, ^ 7l#a^ ^^^^ ^s.^ 

[^^^ JL31-] 

€ ^^(loff) ^^011 <^^^ ^^1 ^Jl alHe}-^s] ^'S-^l-l- HtII 

^Jl^i °>^^ 3.711 
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11 

^1- ^ ^^S. 4^7)1 v]]S.^ 

[^J^^J- 21 
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3] 

5] 

^14«J-<H1 ^11 i^^l »13 
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^7] x:]3.^^ 'U^^}^ i^<^} TflolH; 

^^7i i.o> TfloiH^ ^^^l^lfe ^11 ^tHBi; 

81 

^l7*J-ofl ^<H^i. ^7l SBl:^Vo>^l-^^ 

^7] ^S.o\] -§-^^1-^ ^^7] ti]^ e)-<?l ^ >^>7l B]^^o]^ ^og- 

91 
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I^^^J- 101 

Til 

t^^*J- 111 

^^^^ ^-^511^ ^^'S*]-^ ^^1; 

^^lo.^ nils. si ulBel-'?! H5^^1-o>;<l 
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